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1.0 INTRODUCTION

This Technical Memorandum presents the results of the Soil Gas Investigation conducted as part

of the Phase I, Task 1 activities of the Remedial Investigation/Feasibility Study (RI/FS) for the

Lenz Oil site. The site is located at the northeast quadrant of the intersection between Route 83

and Jeans Road in Lemont, Illinois. The Soil Gas Investigation was conducted over an area east

and southeast of the Lenz Oil site property.

As noted in the Work Plan, the specific objective of the Soil Gas Investigation was to identify

a ground water contaminant plume, if any, downgradient of the Lenz Oil site. The results of

the Soil Gas Investigation, as well as the results of the fracture analyses presented in Technical

Memorandum No. 1, will be used to finalize the placement of downgradient monitoring wells.

Section 3.0 of this memorandum, presents a discussion of the sample analytical results.

Modifications to the preliminary locations of monitoring wells are proposed in Section 5.0. All

soil gas sampling activities were conducted in accordance with the Lenz Oil Work Plan and the

Sampling and Analysis Plan (SAP), unless otherwise indicated.

Environmental Resource! Management - North Central, inc



Lenz Oil Site
Technical Memorandum No. 2

Revision: 1
May 2, 1991

Page: 2-1

2.0 SOIL GAS INVESTIGATION METHODOLOGY

The following subsections summarize the methodology employed during the Phase I, Task 1 Soil

Gas Investigation at the Lenz Oil site. Reference is made to the Lenz Oil Work Plan and SAP

where appropriate.

2.1 Sampling Locations

The Soil Gas Investigation was conducted in the open area east and southeast of the Lenz Oil

site as shown in Figure 2-1. Sampling points were located at 50-foot intervals, along the east-

west grid lines, which were spaced 100 feet apart, as described in the SAP. This grid system

was surveyed and established by licensed surveyors from Patrick Engineering, Inc.

During the early stages of the investigation, bedrock was encountered at depths as shallow as

6 to 8 inches below the ground surface. As a result, it was impossible to drive the sampling

probes down to the intended depth of 36 inches at all locations, as indicated in the SAP.

Consequently, the probes were driven to the maximum depth possible, which was generally

down to the weathered bedrock. Coarse dolomite gravel and cobbles or the actual bedrock itself

prevented advancing the soil gas probe beyond this depth. In addition, the sampling locations

were slightly modified as a result of the physical inaccessibility to the exact grid intersects

because of vegetation interference or rough terrain. These modifications were implemented after

approval was secured from the Illinois Environmental Protection Agency (IEPA) representative

at the site, who provided project oversight during the field activities. These were the only

modifications made to the SAP.

Environmental Resources Management - North Central, inc
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All of the sample locations are listed in Table 2-1 and Figure 2-1. Table 2-1 presents the actual

depths to which the probes were driven. A total of 32 investigative soil gas samples were

collected from depths ranging from 16 to 36 inches from the ground surface. This number does

not include QC samples or blanks.

2.2 Sampling Procedures

Soil gas samples were collected according to the methodology outlined in the SAP. As noted

previously, 32 investigative samples were collected. In addition, four field duplicate samples,

two MS/MSD sample pairs, five field blanks, and five trip blanks were collected, resulting in

a total of 50.

All samples were properly preserved, packaged, and shipped to PACE Laboratories in

Minneapolis, Minnesota for analysis according to the protocols described in the SAP. The soil

gas samples were analyzed for the contaminants and associated detection limits presented in

Table 2-2. These parameters were chosen because of their confirmed presence in the soils and

ground water at the site.

The project-required detection limits for soil gas were calculated by modifying those for ground

water, using Henry's Law Constant and a conversion factor for expressing concentrations in

parts per million by volume (ppmV). The derivation of the detection .limits is presented in

Appendix A of the Lenz Oil Quality Assurance Project Plan (QAPP). As shown in Table 2-2,

the method detection limits achieved by PACE Laboratories are consistently lower than the

project-required detection limits.

Environmental Resources Management - North Central, inc



TABLE 2-1
LENZ OIL

SOIL GAS INVESTIGATION SAMPLING LOCATIONS

(Page 1 of 2)

SAMPLE I.D.

LO-1A1-SG

LO-1A2-SG

LO-1A3-SG

LO-1A4-SG

LO-1A4-SGFS

LO-1A5-S5

LO-1A6-SG

LO-1A7-SG

LO-1A8-SG

LO-1A8-SGMS

LO-1A8-SGMSD

LO-1A9-SG

LO-1B1-SG

LO-1B2-SG

LO-1B3-SG

LO-1B4-SG

LO-1B5-SG

LO-1B6-SG

LO-1B7-SG

LO-1B8-SG

LO-1B8-SGMS

LOCATION
COORDINATES

4+OON, 7+OOE

4+OON, 6+50E

4+OON, 6+OOE

4+OON, 5+50E

4+OON, 5+50E

4+OON, 5+OOE

4+OON, 4+50E

4+OON, 4+OOE

4+OON, 3+50E

4+OON, 3+50E

4+OON, 3+50E

4+OON, 3+OOE

3+OON, 7+OOE

3+OON, 6+50E

2+90N, 6+OOE

3+OON, 5+50E

3+OON, 5+10E

3+15N, 4+55E

3+OON, 4+OOE

3+OON, 3+50E

3+OON, 3+50E

PROBE DEPTH
(inches)

36

18

18

18

20

34

18

35

28

30

30

36

18

18

16

18

18

18

18

18

18

NOTES: Sample locations are relative to the
grid system shown in Figure 2-1. QC
samples are designated as MS/MSD -
matrix spike/matrix spike duplicate;
FS and FD are interchangeable
suffixes denoting field duplicate
samples. Trip and field blanks are
not shown.



TABLE 2-1
LENZ OIL

SOIL GAS INVESTIGATION SAMPLING LOCATIONS

(Page 2 of 2)

SAMPLE I.D.

LO-1B8-SGMSD

LO-1B9-SG

LO-1C1-SG

LO-1C2-SG

LO-1C3-SG

LO-1C4-SG

LO-1C4-SGFS

LO-1C5-SG

LO-1C6-SG

LO-1C6-SGFS

LO-1C7-SG

LO-1C8-SG

LO-1C9-SG

LO-1C10-SG

LO-1C10-SGFD

LO-1C11-SG

LO-1C12-SG

LO-1C13-SG

LO-1CD14-S

LOCATION
COORDINATES

3+OON, 3+50E

3+OON, 3+OOE

2+OON, 6+95E

2+OON, 6+50E

2+OON, 6+OOE

2+OON, 5+50E

2+OON, 5+50E

2+OON, 5+OOE

2+OON, 4+50E

2+OON, 4+50E

2+OON, 4+OOE

2+OON, 3+50E

2+OON, 3+OOE

2+OON, 2+50E

2+OON, 2+50E

1+80N, 2+20E

2+OON, 1+50E

2+OON, 1+OOE

1+50N, 0+75E

PROBE DEPTH
(inches)

18

19

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

NOTES: Sample locations are relative to the
grid system shown in Figure 2-1. QC
samples are designated as MS/MSD -
matrix spike/matrix spike duplicate;
FS and FD are interchangeable
suffixes denoting field duplicate
samples. Trip and field blanks are
not shown.



TABLE 2-2

TARGET COMPOUNDS AND ASSOCIATED DETECTION LIMITS

COMPOUND

1 , 2-dichloroethane

1, 2-dichloroethene (cis)

1, 2-dichloroethene (trans)

Trichloroethene

1,1, 1-Trichloroethane

Toluene

Xylenes (total)

PRDL (1)
(ppmV)

0.05

0.40

0.33

0.34

0.18

0.34

0.32

MDL (2)
(ppmV)

0. 05

0.05

0. 10

0. 04

0.04

0.06

0.05

MDL (3)
(ppmV)

0.04

0. 04

0.08

0.03

0.03

0.05

0.04

Notes:

(1) Project-required detection limits for soil gas in ppmV, calculated from the
project-required detection limits for ground water (see Appendix A of the QAPP).

(2) Method detection limits (MDL) achieved by laboratory for all samples except LO-1C1-
SG. Values are based on a sample volume of 25L.

(3) MDL for sample LO-1C1-SG; these values have been adjusted for a sample volume of
29.4L.
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In addition to the laboratory analyses, field HNu readings of the soil gas were taken at each

sampling location through the sample train set ups, as described in the Lenz Oil SAP. All HNu

readings were zero.

Environmental Resources Management - North Central, inc.



Lenz Oil Site
Technical Memorandum No. 2

Revision: 1
May 2, 1991

Page: 3-1

3.0 ANALYTICAL RESULTS

Table 3-1 presents the laboratory analytical results for the soil gas samples. These data have

been validated according to Appendix I of the Lenz Oil QAPP, Standard Operating Procedures

for Soil Gas Data Validation. No qualification of the data was necessary. The validation shows

that the data are acceptable for the intended uses, except for one field blank analysis (LO-1C1-

SGFB) that was qualified as unusable (R). The data validation results are discussed in Appendix

A of this Memorandum, and the raw data are presented in Appendix B.

As indicated in Table 3-1, only 2 of the 32 soil gas samples show positive results for any of the

target analytical parameters designated for the site. Analytical results for all of the other

samples are below the method detection limits. The laboratory result for sample LO-1B9-SG

shows concentrations of 0.23 ppmV and 0.10 ppmV for 1,2-dichloroethane and trichloroethene,

respectively. A concentration of 0.05 ppmV 1,1,1-trichloroethane was reported for sample LO-

1B7-SG. These results are also illustrated on Figure 3-1. The limited number of positive

detections does not permit these data to be presented on an isopleth map.

The following technical issues should be considered in reviewing the soil gas analytical data:

1. The shallow nature of the bedrock precluded driving the soil gas

probes to the intended depth of 3 feet below ground surface (bgs),

and collecting samples closer to the ground water surface. The

probability of observing detectable contaminant concentrations at

lower depths may have been higher.

Environmental Resources Management - Morth Central, inc.



TABLE 3-1

LENZ OIL
SOIL GAS INVESTIGATION SAMPLING RESULTS

(Page 1 of 7)

AKALtTS

1,1,1-Trichloroethane

1,2-Dichloroethane

Toluene

Trichloroethene

Xylenes (Total)

cis-1 ,2-Dichloroethene

trans-1j2-Dichloroethene

Fi9ld HUu Rfljidin'i

SAMPLE
i.e.
oq

OUAltflEtt

PROBE
oem
MDL

0.04

0.05

0.06

0.04

0.05

0.05

0.10

LO-1A1SG

36

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

n

LO-1A1SGFB

Field
Blank

NA

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

n

LO-1A2S6

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

Q

LO-1A3SG

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

n

LO-1A4SG

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

n

LO-1A4SGFS

Field
Duplicate

20

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

n

LO-1A5SGFS

Field
Duplicate

34

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

n

LO-1A6SG

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

n

Notes:

(1) All results are in ppmV.
(2) Positive detections are enclosed in square brackets.
(3) MDL = Method detection limits achieved by laboratory. All MDLs are based on a sample volume of 25 L, except for

the MDLs for sample LO-1C1SG which were adjusted for a sample volume of 29.4L.
(4) NA = Not applicable.
(5) R = Unusable.



TABLE 3-1

LENZ OIL

SOIL GAS INVESTIGATION SAMPLING RESULTS

(Page 2 of 7)

ANALYT£

1,1, 1 -Trichloroethane

1,2-Dichloroethane

Toluene

Trichloroethene

Xylenes (Total)

cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

Fi0ld HNu Pfiadinn

SAMPLE
l.D*

OC
QUALIFIER

pfcose
D£F»7H

MDt

0.04

0.05

0.06

0.04

0.05

0.05

0.10

LO-1A7SG

35

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

n

LO-1A8SG

28

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

n

LO-1A8SGMS

Matrix
Spike

30

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

n

LO-1A8GMSD

Matrix
Spike

Dupl icate

30

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

n

LO-1A9SG

36

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

o

LO-1B1SG

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

r)

LO-1B2SG

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

Q

LO-1B3SG

16

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

Q

Notes:

(1) All results are in ppmV.
(2) Positive detections are enclosed in square brackets.
(3) MOL * Method detection limits achieved by laboratory. All MDLs are based on a sample volume of 25 L, except for

the MDLs for sample LO-1C1SG which were adjusted for a sample volume of 29.4L.
(4) NA = Not applicable.
(5) R = Unusable.



TABLE 3-1

LENZ OIL
SOIL GAS INVESTIGATION SAMPLING RESULTS

(Page 3 of 7)

ANALYTE

1,1,1-Trichloroethane

1,2-Dichloroethane

Toluene

Trichloroethene

Xylenes (Total)

cis-1,2-Dichloroethene

trans -1^ 2-dichloroethene

Fi*ld HNU Rtiidinn

SAMPLE
J,B.

QC
OUALlPt€R

PROBE
0£l>tH

MOt

0.04

0.05

0.06

0.04

0.05

0.05

0.10

LO-1B4SG

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

LO-1B5SG

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

n I n

LO-1B6SG

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

Q

LO-1B7SG

18

[0.05]

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

Q

LO-1B8SG

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

LO-1B8SGFB

Field
Blank

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

n I n

LO-1B8SGMS

Matrix
Spike

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

Q

LO-1B8SGMSD

Matrix
Spike

Duplicate

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

o

Notes:

(1) All results are in ppmV.
(2) Positive detections are enclosed in square brackets.
(3) MDL = Method detection limits achieved by laboratory. A l l MDLs are based on a sample volume of 25 L, except for

the MDLs for sample LO-1C1SG which were adjusted for a sample volume of 29.4L.
(4) NA = Not applicable.
(5) R = Unusable.



TABLE 3-1

LENZ OIL
SOIL GAS INVESTIGATION SAMPLING RESULTS

(Page 4 of 7)

ANAtTTE

1,1,1 -Trichloroethane

1 , 2-D i ch I oroethane

Toluene

Trichloroethene

Xylenes (Total)

cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

Fifild Hnu Rfladino

SAMPLE
l.&.

OC
QUALIFIED

PROSE
DEPTH

HDL

0.04

0.05

0.06

0.04

0.05

0.05

0.10

LO-1B9SG

19

<0.04

CO. 23]

<0.06

[0.10]

<0.05

<0.05

<0.10

n

LO-1B9SGFB

Field
Blank

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

p

LO-1C1SG

18

<0.03

<0.04

<0.05

<0.03

<0.04

<0.04

<0.08

n

LO-1C1SGFB

Field
Blank

18

<0.04R

<0.05R

<0.06R

<0.04R

<0.05R

<0.05R

<0.10R

Q

LO-1C2SG

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

o

LO-1C3SG

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

n

LO-1C4SG

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

Q

LO-1C4SGFB

Field
Blank

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

rj

Notes:

(1) All results are in ppmV.
(2) Positive detections are enclosed in square brackets.
(3) KOL = Method detection limits achieved by laboratory. All MDLs are based on a sample volume of 25 L, except for

the MDLs for sample LO-1C1SG which were adjusted for a sample volume of 29.4L.
(4) NA - Not applicable.
(5) R = Unusable.



TABLE 3-1

LENZ OIL
SOIL GAS INVESTIGATION SAMPLING RESULTS

(Page 5 of 7)

ANALtTE

1,1,1-Trichloroethane

1,2-Dichloroethane

Toluene

Trichloroethene

Xylenes (Total)

cis-1 ,2-Dichloroethene

trans -1 ,2-Dichloroethene

Field HNu Roadina

SAMPLE
i.D.

OC
QUALIFIER

PROBE
OEPTH

MDL

0.04

0.05

0.06

0.04

0.05

0.05

0.10

- - - - -

LO-1C5SG

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

n

LO-1C6SG

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

n

LO-1C6SGFS

Field
Dupl icate

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

n

LO-1C7SG

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

rj

LO-1C8SG

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

o

LO-1C9SG

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

Q

LO-1C10SG

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

Q

LO-1C10SGFD

Field
Dupl icate

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

o

Notes:

(1) All results are in ppmV.
(2) Positive detections are enclosed in square brackets.
(3) MDL = Method detection limits achieved by laboratory. All MDLs are based on a sample volume of 25 L, except for

the MDLs for sample LO-1C1SG which were adjusted for a sample volume of 29.4L.
(4) NA = Not applicable.
(5) R = Unusable.



TABLE 3-1

LENZ OIL
SOIL GAS INVESTIGATION SAMPLING RESULTS

(Page 6 of 7)

AHALTTE

1,1,1-Trichloroe thane

1,2-Dichloroethane

Toluene

Trichloroethene

Xytenes (Total)

cis-1 ,2-Dichloroethene

trans- 1 ,2-Dichloroethene

Field HNu Reading

SAMPLE
I.D.

OC
QUALIFIER

PROBE
flEPtrt

HDt

0.04

0.05

0.06

0.04

0.05

0.05

0.10

LO-1C10SGFB

Field
Blank

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

0

LO-1C11SG

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

0

LO-1C12SG

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

0

LO-1C13SG

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

0

LO-1CD14SG

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

0

LO-1A1SGTB1

Trip
Blank

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

NA

LO-1SGTB2

Trip
Blank

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

NA

LO-1SGTB3

Trip
Blank

18

<0.04

<0.05

<0.06

<0.04

cO.05

<0.05

<0.10

NA

Notes:

(1) All results are in ppmV.
(2) Positive detections are enclosed in square brackets.
(3) MDL = Method detection limits achieved by laboratory. All MDLs are based on a sample volume of 25 L, except for

the MDLs for sample LO-1C1SG which were adjusted for a sample volume of 29.4L.
(4) NA = Not applicable.
(5) R = Unusable.



TABLE 3-1

LENZ OIL
SOIL GAS INVESTIGATION SAMPLING RESULTS

(Page 7 of 7)

AHALYTS

1,1,1 -Trichloroe thane

1 ,2-Dichloroethane

Toluene

Trichloroethene

Xylenes (Total)

cis-1,2-Dichloroethene

trans-1i2-Dichloroethene

Field HNu Reading

SAMPLE
I.D.

QC
<JUALtFl£R

PROBE
tlEPttt

MOt

0.04

0.05

0.06

0.04

0.05

0.05

0.10

LO-1SGTB4

Trip
Blank

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

NA

LO-1SGTB5

Trip
Blank

18

<0.04

<0.05

<0.06

<0.04

<0.05

<0.05

<0.10

NA

Notes:

(1) A l l results are in ppmV.
(2) Positive detections are enclosed in square brackets.
(3) MDL = Method detection limits achieved by laboratory. All MDLs are based on a sample volume of 25 L, except for

the MDLs for sample LO-1C1SG which were adjusted for a sample volume of 29.4L.
(4) NA = Not applicable.
(5) R = Unusable.
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2. As illustrated in the generalized geologic section (Figure 3-2), the

shallow bedrock aquifer at the site is anisotropic, consisting of a

fractured dolomite with low primary porosity and relatively high

secondary porosity. The secondary porosity has developed

preferentially alone vertical joints and horizontal bedding planes in

the dolomite. As a result, soil gas contaminants may be unevenly

distributed above the plume. Therefore, sampling points located

directly above vertical joints, and the resultant solution cavities,

are more likely to exhibit positive detects from the ground water

plume than those positioned above unfractured dolomite. As

shown on Figure 3-2, migration of volatile contaminants from the

aquifer is enhanced by the presence of vertical fractures and

solution cavities in the dolomite (i.e., below sample point A).

Whereas bedrock without extensive fracturing and solution cavities

does not readily allow migration of equivalent quantities of volatile

contaminants (i.e., below sample point B).

3. There is no way to determine which specific sample points may

have intercepted vertical fractures connected to the ground water,

but it is assumed that the density of the sampling grid provided

adequate data to effectively evaluate plume migration, given the

geologic constraints described above.

Environmental Resources Management - Morth Central, inc.
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It is important to note that the two analytical samples with positive detections are located on the

same east-west grid line, within 100 feet of each other (see Figure 3-1). If the soil gas collected

at these locations can be attributed solely to ground water contamination, then the analytical

results suggest that the contaminant plume has migrated at least 200 feet southeast of the Lenz

Oil site.

Environmental Resources Management - North Central, inc.
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4.0 CONCLUSIONS

Based on the Soil Gas Investigation results, the following general conclusions can be made:

1. Soil gas samples collected south of the Lenz Oil site generally

showed no detectable concentrations of the VOCs analyzed. Only

two of the 32 investigative samples showed positive detections,

both at concentrations less than 0.5 ppmV.

2. If the two positive detections are related solely to ground water

contamination, then the plume has migrated at least 200 feet

southeast of the site. The three contaminants identified in soil gas

samples are:

- 1,1,1 -trichloroethane,

- 1,2-dichloroethane, and

- trichloroethene.

These compounds were found in the primary contaminant sources

identified at the Lenz Oil site and in the area soils, as documented

in Technical Memorandum No. 1.

3. The distribution of the identified soil gas contamination is

consistent with the previously predicted southeastern flow direction

of ground water at the site. Soil gas samples were not collected

Environmental Resources Management - North Central, inc.
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from the area northeast of the site; therefore, the extent of plume

migration was not evaluated in that direction using soil gas.

4. The low concentrations and limited detections of VOCs in the soil

gas samples may be indicative of (1) anisotropy in the bedrock

aquifer and/or (2) low concentrations of ground water

contamination near the distal portions of the ground water plume.

5. The Soil Gas Investigation results can be used, in conjunction with

the fracture analysis and previous investigation results, to guide the

location of monitoring wells to be installed southeast of the Lenz

Oil site.

Environmental Resources Management - North Central, inc.
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5.0 MODIFICATIONS TO MONITORING WELL LOCATIONS

As described in Technical Memorandum No. 1, the results of the regional bedrock fracture

analyses conducted in the vicinity of the site demonstrate that the monitoring well locations and

depths proposed in the Lenz Oil RI/FS Work Plan are sufficient to meet the objectives of the

ground water investigation. Therefore, none of the preliminary monitoring well locations or

depths have been modified as a result of the regional fracture analysis.

However, because contamination was detected in two soil gas samples, located approximately

100 feet southeast of monitoring well cluster G-102, two of the preliminary monitoring well

cluster locations should be modified to better delineate the southeastern extent of ground water

contamination. Specifically, monitoring well clusters MW-03 and MW-06 should be located

further southeast of the site than the preliminary locations. To avoid interfering with potential

agricultural activities in the field southeast of the Lenz Oil site, ERM-North Central proposes

relocating monitoring well clusters MW-03 and MW-06 on southeast edge of the Williams field

at the locations shown on Figure 5-1. These wells will serve to evaluate the southeastern extent

of the ground water contaminant plume.

In Revision O of this Technical Memorandum, it was proposed that monitoring well cluster

MW-02 be located approximately 200 feet southeast of its preliminary location. The rationale

for the proposed change was presented in the Technical Memorandum and expanded in a letter

to USEPA, dated March 25, 1991. USEPA and IEPA rejected the proposal in letters dated

February 21, 1991, April 1, 1991, and in a telephone conversation dated April 15, 1991.

Although the preliminary location of MW-02 presented in the Work Plan may be too close to

the probable source area to meet its stated objectives, the participating respondents have agreed

to install MW-02 at the location presented in the Work Plan. According to USEPA and IEPA,

Environmental Resources Management - North Central, inc.
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the purpose of installing the well cluster at that location is to verify the presence of any

contaminant plume in that area.

The preliminary locations of well clusters MW-01, MW-04, MW-05 and MW-07 meet the stated

objectives of these wells and, therefore, modification of these preliminary locations is not

necessary. The southwestern extent of the plume will be evaluated by well cluster MW-07 and

the northeastern extent of the plume will be evaluated by well cluster MW-01. Well clusters

MW-04 and MW-05 will assist in determining the type and magnitude of ground water

contamination near the probable contaminant source.

Environmental Resources Management - North Central, inc.
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1.0 INTRODUCTION

This appendix presents the data validation results for laboratory analytical data generated during

the Soil Gas Investigation conducted as Phase I, Task 1 of the Remedial Investigation/ Feasibility

Study (RI/FS) for the Lenz Oil site. The investigation was performed in January 1991, and

involved the collection of soil gas samples from 32 locations, downgradient from the Lenz Oil

site. Two matrix spike/matrix spike duplicates (MS/MSD), four field duplicates, five field

blanks, and five trip blanks were collected for Quality Assurance/Quality Control (QA/QC)

purposes. All samples were shipped to PACE Laboratories, Inc. in Minnesota, and were

analyzed for 1,1,1-trichloroethane, 1,2-dichloroethane, toluene, trichloroethene, xylenes (total),

and cis- and trans-1,2-dichloroethene.

The data validation was conducted in accordance with the procedures contained in Appendix I

of the Lenz Oil RI/FS Quality Assurance Project Plan (QAPP), the Standard Operating

Procedure for Soil Gas Data Validation. No QC criteria exceeded the control limits were

identified, except for sample LO-1C1-SGFB. Because no internal standard was injected, the

analytical results for this sample are qualified unusable (R). No qualification was necessary for

the other analytical data, which are considered acceptable.

2.0 DATA VALIDATION SUMMARY

The following subsections itemize each aspect of the data validation procedure according to

Appendix I of the QAPP.
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2.1 Holding Times

All sample tubes were analyzed within 7 days from the date of collection, except for the

MS/MSD duplicate pair associated with sample LO-1B8-SG (PACE Nos. 1232.7MS and

1233.5MSD), which were collected on January 12, 1991 and analyzed on January 23, 1991 (see

Table A-l). The MS/MSD analysis was performed to obtain recovery information for the

method. Therefore, the holding times do not affect the quality of the data.

No qualification of these data is necessary.

2.2 Blanks

None of the target compounds were detected in either the field or the trip blanks. In addition,

the laboratory method blanks, which consisted of an aliquot of carbon disulfide spiked with

surrogate (decane) and internal standard (bromofluorobenzene) compounds did not contain any

analytes on the target list above the method detection limits.

No qualification of these data is necessary.

2.3 Instrument Calibration

2.3.1 Initial Calibration

The percent Relative Standard Deviation (% RSD) for all analytes, and for each set of analyses

conducted was less than the QC control limits of 30 percent.
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EVALUATION OF SAMPLE HOLDING TIMES
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pj
2

3

4

5

6

7

8

9

10

11

12

13

|| DATE

I SAMPLE ID.

LO-1-A1SG

LO-1-A1SG-FB

LO-1-A1SG-TB1

LO-1-A2SG

LO-1A3SG

LO-1A4SG

LO-1A4SG-FS

LO-1A5SG

LO-1A6SG

LO-1A7SG

LO-1A8SG

LO-1A8SG-MS

LO-1A8SG-MSD

QA/AC QUALIFIER

Field Blank

Trip Blank

Field Duplicate

Matrix Spike

Matrix Spike
Dupl icate

COLLECTED

1/09/91

1/09/91

1/09/91

1/10/91

1/10/91

1/10/91

1/10/91

1/10/91

1/10/91

1/10/91

1/10/91

1/10/91

1/10/91

RECEIVED

1/10/91

1/10/91

1/10/91

1/12/91

1/12/91

1/12/91

1/12/91

1/12/91

1/12/91

1/12/91

1/12/91

1/12/91

1/12/91

ANALYZED

1/15/91

1/15/91

1/15/91

1/15/91

1/15/91

1/15/91

1/15/91

1/15/91

1/15/91

1/15/91

1/15/91

1/15/91

1/15/91

Notes:

(1) - Samples are presented in the order of collection.
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^
15

16

17

18

19

20

21

22

23

24

25

26

1 DATE

| SAMPLE ID.

LO-1A9SG

LO-1B9SG

LO-1B9SG-FB

LO-1SG-TB2

LO-1B1SG

LO-1B2SG

LO-1B3SG

LO-1B4SG

LO-1B5SG

LO-1B6SG

LO-1B7SG

LO-1C1SG-FB

LO-1C1SG

QA/AC QUALIFIER

Field Blank

Trip Blank

Field Blank

COLLECTED

1/10/91

1/10/91

1/10/91

1/10/91

1/11/91

1/11/91

1/11/91

1/11/91

1/11/91

1/11/91

1/11/91

1/11/91

1/11/91

RECEIVED

1/12/91

1/12/91

1/12/91

1/12/91

1/12/91

1/12/91

1/12/91

1/12/91

1/12/91

1/12/91

1/12/91

1/12/91

1/12/91

ANALYZED

1/15/91

1/15/91

1/15/91

1/15/91

1/16/91

1/16/91

1/16/91

1/16/91

1/16/91

1/16/91

1/16/91

1/16/91

1/16/91

Notes;

(1) - Samples are presented in the order of collection.
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_J
27

28

29

30

31

32

33

34

35

36

37

38

39

| SAMPLE ID.

LO-1C4SG-FS

LO-1C4SG

LO-1C5SG

LO-1SG-TB3

LO-1C2SG

LO-1C3SG

LO-1C6SG

LO-1C6SG-FS

LO-1B8SG-FB

LO-1B8SG

LO-1B8SG-MS

LO-1B8SG-MSD

LO-1SG-TB4

QA/AC QUALIFIER

Field Duplicate

Trip Blank

Field Duplicate

Field Blank

Matrix Spike

Matrix Spike
Duplicate

Trip Blank

DATE

COLLECTED

1/1191

1/11/91

1/11/91

1/11/91

1/12/91

1/12/91

1/12/91

1/12/91

1/12/91

1/12/91

1/12/91

1/12/91

1/12/91

RECEIVED

1/12/91

1/12/91

1/12/91

1/12/91

1/14/91

1/14/91

1/14/91

1/14/91

1/14/91

1/14/91

1/14/91

1/14/91

1/14/91

ANALYZED

1/16/91

1/16/91

1/16/91

1/16/91

1/19/91

1/19/91

1/19/91

1/19/91

1/19/91

1/19/91

1/23/91

1/23/91

1/19/91

Notes:

(1) Samples are presented in the order of collection.



Notes:

TABLE A-l

EVALUATION OF SAMPLE HOLDING TIMES

(Page 4 of 4)

40

41

42

43

44

45

46

47

48

49

50

SAMPLE ID.

LO-1C7SG

LO-1C8SG

LO-1C9SG

LO-1C10SG

LO-1C10SG-FB

LO-1C10SG-FD

LO-1C11SG

LO-1C12SG

LO-1C13SG

LO-1CP14SG

LO-1SG-TB5

QA/AC QUALIFIER

Field Blank

Field Duplicate

Trip Blank

DATE

COLLECTED

1/14/91

1/14/91

1/14/91

1/14/91

1/14/91

1/14/91

1/14/91

1/14/91

1/14/91

1/14/91

1/14/91

RECEIVED

1/15/91

1/15/91

1/15/91

1/15/91

1/15/91

1/15/91

1/15/91

1/15/91

1/15/91

1/15/91

1/15/91

ANALYZED

1/19/91

1/19/91

1/19/91

1/19/91

1/19/91

1/20/91

1/20/91

1/20/91

1/20/91

1/20/91

1/20/91

(1) - Samples are presented in the order of collection.
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No qualification of these data is necessary.

2.3.2 Continuing Calibration

The percent Difference (% D) for all analytes and for each set of analyses conducted was less

than the QC limit of 25 percent.

No qualification of these data is necessary.

2.4 Surrogate Spike Recovery

All surrogate (decane) spike recoveries for each sample analyzed were within the QC limits of

75 to 125 percent.

No qualification of these data is necessary.

2.5 Internal Standard Areas

All internal standard areas were within the QC control limits of 50 to 200 percent as compared

to the associated calibration standard, except for sample LO-1C1-SGFB (PACE No. 1070.7 -

primary-front), which was not injected with the internal standard. The laboratory-reported

results for this sample were taken from a confirmation column by using external calibration.

Therefore, the analytical results for this sample are qualified as unusable (R).



Lenz Oil Site
Technical Memorandum No. 2

Revision: 1
May 2, 1991

Appendix A-4

Also, sample LO-1C13-SG (PACE No. 1342.2 - primary-front) was injected with double the

required concentration of the internal standard (20 /xg/L instead of 10 ^g/L). This resulted in

double the internal standard area. If this area is divided by two, the reported value is within the

QC control limits.

No qualification of the data is necessary.

2.6 Matrix Spike/Matrix Spike Duplicates

Two MS/MSD sample pairs corresponding to native samples LO-1A8-SG and LO-1B8-SG were

collected as part of the Soil Gas Investigation. As noted previously in Section 2.1 of this

appendix, the MS/MSD pair for sample LO-1B8-SG were not analyzed until 11 days after

sample collection. The primary tubes had been extracted and analyzed 7 days after collection,

but not as an MS/MSD pair. Because of some evaporation of carbon disulfide, the recoveries

were high, and were considered to give erroneous information. Therefore, the secondary tubes

were analyzed.

Matrix spike recoveries for both MS/MSD pairs (LO-1A8-SGMS/MSD and LO-1B8-

SGMS/MSD) were within the QC control limits of 75 to 125 percent. The calculated RPD for

each pair of spike recoveries were was within the QC control limits of ±20 percent.

Therefore, no qualification of the native unspiked sample results (LO-1A8-SG and LO-1B8-SG)

is necessary.
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2.7 Field Duplicates

As noted previously, four field duplicates were collected. The analytical results for these

samples and their corresponding native samples are all below detection limits. Therefore,

percent differences cannot be calculated, and no qualification of these data is necessary.

3.0 MISCELLANEOUS

All the raw laboratory data were obtained from PACE Laboratory, Inc. These included

chromatograms, equipment calibration, and other data. The following subsections present

examination results of chromatograms, spot checks of calculations, and other data deliverables.

3.1 Chromatograms

The chromatograms for all sample injections were checked, and the retention times for all

compounds were consistent with the laboratory standards. Compound concentrations were

determined by using the correct QC standard values and areas.

False readings for trans-1,2-dichloroethene were discovered on chromatogram columns DB-5 and

DB-1701. This problem was caused by coelution with carbon disulfide. Another column

identified as DB-Wax was used to separate the two compounds; and all samples, blanks, and

standards were also analyzed on this column for the sole reason of qualifying the trans-1,2-

dichloroethene concentration.



Lenz Oil Site
Technical Memorandum No. 2

Revision: 1
May 2, 1991

Appendix A-6

3.2 Calculation Checks

Summaries of the laboratory analytical results were spot checked. These spot checks of

contaminant concentrations were performed by using the reported chromatogram areas of

selected samples and QC standards.

No errors in the calculations or in data transcriptions were discovered.

3.3 Data Deliverables

PACE Laboratories has submitted all data deliverables according to Appendices B and I of the

Lenz Oil QAPP, PACE Standard Operating Procedures, and Standard Operating Procedure for

Soil Gas Data Validation, respectively.

4.0 CONCLUSIONS

The results and discussion presented in this appendix show that the laboratory analytical results

for the Lenz Oil Soil Gas Investigation samples do not exhibit any anomalies. Therefore, the

data are considered acceptable.
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REPORT OF LABORATORY ANALYSIS

ERM - North Central, Inc.
102 N i l mot Road
Suite 300
Deerfield, IL 60015

Attn: Mr. Dave Edwards

Lenz Oil L01991A

PACE Sample Number:
Date Collected:
Date Received:

Parampter

DRriANTr. ANAI

January 18, 1991
PACE Project

Number: 910110505

Units MHI

10 0007382 10 0007390 10 0007404
01/09/91 01/09/91 01/09/91
01/10/91 01/10/91 01/10/91
LO-1A1- LO-1A1- LO-1A1-

S(VTR1

INDIVIDUAL PARAMETERS
1,1,l-Tr1chloroethane
1,2-D1chloroethane
Toluene
Trlchloroethylene
Xylene
cls-1,2-D1chloroethylene

trans-1,2-Dichloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

0.10

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

The data contained in this report were obtained using EPA or other
approved methodologies. All analyses were performed by me or under
my supervision.

Liesa A. Shanahan
Organic Chemistry Manager

1710 Douglas Drive North
Minneapolis. MN 55422
TEL: 612544-5543
FAX: 6 1 2 5 2 5 3 3 7 7

Of f i ces Serving: Minneapolis. Minnesota
Tampa. Florida
Iowa Ci ty . Iowa
San Francisco, Cali fornia
Kansas Cilv, Missouri

Los Angeles, Cal i forn ia
Char lo t te . North Carolina
Asheville, North Carolina
New York. New York
Pittsburgh, Pennsylvania

An Equal Opportunity Employer



Client Name: ^ r; M - , x „><=< ^^

Project Name: , . n . ,_; /

PACE Project Number : * /c n

PACE, Inc.

Soil Gas Analysis QC Sheet

Instrument ID: ^

Primary Column ID: •

Tube

PACT i P r i m e »r

S a i n p i c // Second )

7 I' - s ,^_

\

7 : ' •> ',

7 - >. i

-^v^ -

Tube
Sec t ion

• -u»^/

*î -̂E

• ^^Ay
'i-i*-tV)

' - i.v^

'̂ l*-c^

A n n l v s i i
Date

. / / ^/^'
,i

-

i'','*/

Surrogate
Recos'erv

Decline \C'L )

;.' i
; '> -r
, / w

i ^ 7

. •- f

-( ^

- 7

PACE
Sample #

Tube
( P r i m e or

Second )

1
1

Tube
SectK' i i

Ana lvs i s
Da te

L ^

Surroga te
Recovery

Decane ( •'? i

(J( L imits

C o m m e n t s



Client Name: ^ / ? M - .•'•• -
Project Name: ^ -n ; JV
PACE Project Number:

PACE, Inc.
Soil Gas Analysis QC Sheet

Instrument ID: •')
Primary Column ID:

PACE
S a m p l e if

\ <-. 9*1̂

Tube
( P r i m e or

Second)
Tube

Section
Ana lys i s
Date

— ' • / .• j, -> i

1

I

Matrix Spike Recovery (%•)

1 : 2 1 3
f o _ U

4 5 1 6

4« ' 1 1 7v ^ v

i )
1

!

j
I

M a t r i x Spike QC L i m i t s
are 75'"-12i'f..

Comments

1 = cis-l ,2-Dichloroethene
2 = 1,1,1-TrichIoroethane
3 = Trichloroechene

4 = Toluene
5 = m , p - X y l e n e
6 ~



PACE,
Soil Gas Analysis QC Sheet
Method Blank Summary

Client Name -«.u - j --
Project Name Le-^f-
PACE Project Number. /

Instrumerit ID. ^
Primary Column. ID.

Target
Compounds

Comments:



Client Name tr/- M
Project Name J-*-
PACE Project Number

PACE, Inc.
Soil Gas Analysis Calibration Summary

Instrument ID.
Primary Column
Analysis Date

Initial Calibration Summary

ID.

Enables
iis-i, 2-Dichloroethene
jans-1, 2-dichloroethene
L , 2-Diehloroethane
rrichloroethene
t, i, i-Trichloroethane
toluene
31, p-Xjiene (Total) '- '>,„,
>-Xylene
fesnefSS^

5
O H <-> /

t, '>'?<. = -

0 I -ll

•!• 1v7

0 * ^ b

1 . CSV

--^4 1 Li

1 . i "2-

2. / 7

Standards (u
10

} " 1 0

L. ^ *,„• ' '
u i ff

o -1 T -S
& "J4 ^

i. / -y
i i- ^
i i i
1 1 U

£/ml)
50

,; •>- 1 >

L j ; , . . - - -
- r, j'

0 ^ 5 1

0 W i 1

I ^ 7
1 -V .5

1 3'1

-. .2- "I

100
; / / /

~ YL >. --"
C7 i" I--'

^ y ^ ?
i; y y y

I.L •/
i . i >
i ^ i
i-L ^

500
& i 7 7

., () ' , --• '
0 5 /*f

J -/ u 1

O ^ - v v >

i L t

i 1 1

i 3 (

Z - i 0

A^.
J- 7 >- <3

L, i-- - •"•"

" ^ u 5"

:9 •< 7. 1

a. H r i

2 . 1 T-

l J - -

Z L v

! • • * £ >

%FSTI
/ 1,
i
^ <?

1 T- '

i_

b

1

_3

-L-

Continuing Calibration Summary

Analytes
iis-i, 2-Dichloroethene
jans-1, 2-dichloroethene
L , 2-Dichloroethane
[richloroethene
1,1 , 1 -Trichloroethane
toluene
n, p-X}iene (Total)
>-Xylene

Analysis
Date

' / /.r/ v /
,i.

/ / /
/ ,

^r

Standard

i» .C

n

4 "7

'f S

-L.

., _r

v r
\ '.?

% Diif.

, o
- 7

S

,

.'
7

*r
J

Analysis
Dale

Standard % Diff.

Comments:

u- , T <_,,



REPORT OF LABORATORY ANALYSIS

ERM - North Central , Inc.
102 N i l mot Road
Suite 300
Deerfield, IL 60015

Attn: Mr. Dave Edwards

0252JI Lenz Oil

PACE Sample Number:
Date Collected:
Date Received:

Paramprpr

January 18, 1991
PACE Project

Number: 910112502

Units HIM.

10 0010502 10 0010510 10 0010529
01/10/91 01/10/91 01/10/91
01/12/91 01/12/91 01/12/91
LO-1A2- LO-1A3- LO-1A4-
SG SG SG

ANAI

INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane
1,2-D1chloroethane
Toluene
Trichloroethylene
Xylene
cis-1,2-D1chloroethylene

trans-1,2-Dichloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

ND
ND
ND
ND
ND
ND

0.10 ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North
Minneapolis. MN 55422
TEL: 612 544 5543
FAX: 6 1 2 5 2 5 3 3 7 7

O f f i c e s Serving: Minneapolis, Minnesota
Tampa, Florida
Iowa City, Iowa
San Francisco. California
Kansas Ci ty . Missouri

Los Angeles. Cal i forn ia
Charlotte, Nor th Carol ina
Ashevil le, North Carolina
New York, New York
Pittsburgh Pennsylvania

An Equal Opportunity Employer



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 2

0252JI Lenz Oil

January 18, 1991
PACE Project

Number: 910112502

PACE Sample Number:
Date Collected:
Date Received:

Paramptpr

nRfJANTf ANAI

Unlts MDI

10 0010537
01/10/91
01/12/91
LO-1A4-
SKFS

10 0010545 10 0010553
01/10/91 01/10/91
01/12/91
LO-1A5-
SG

01/12/91
LO-1A7-

INDIVIDUAL PARAMETERS
1 , 1 , l-Tr1chloroethane
1,2-D1chloroethane
Toluene
Trlchloroethylene
Xylene
ds-1 ,2-D1chloroethylene

trans-1,2-Dichloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

0.12
ND
ND
ND
ND
ND

0.10 ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North
Minneapolis. MN 55422
TEL: 612 544-5543
FAX: 6 1 2 5 2 5 - 3 3 7 7

Offices Serving. Minneapolis, Minnesota
Tampa, Florida
Iowa City, Iowa
San Francisco, California
Kansas City, Missouri

Los Angeles. California
Charlotte, North Carolina
Asheville. North Carolina
New York, New York
Pittsburgh, Pennsylvania

An Equal Opportunity Employer



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 3

0252JI Lenz Oil

PACE Sample Number
Date Collected:
Date Received:

Parameter

January 18, 1991
PACE Project

Number: 910112502

10 0010561 10 0010570 10 0010588
01/10/91
01/12/91

LO-1A6-
Units MDL

01/10/91
01/12/91

LO-1A8-
SG

01/10/91
01/12/91
LO-1A8-
SGMS

ANAI

INDIVIDUAL PARAMETERS
1 ,1 ,1-Trichloroethane
1,2-Dichloroethane
Toluene
Trichloroethylene
Xylene
ci s-1,2-Dichloroethylene

trans-1 ,2-Dichloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

ND
ND
ND
ND
ND
ND

0.10 ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection L i m i t
ND Not detected at or above the MDL.

1710 Douglas Drive North
Minneapolis, MN 55422
TEL: 612 5445543
FAX: 612 525 3377

Off ices Serving: Minneapolis. Minnesota
Tampa, Florida
Iowa City, Iowa
San Francisco, California
Kansas City, Missouri

Los Angeles, Cal i fornia
Char lot te. North Carolina
Asheville, North Carol ina
New York, New York
Pittsburgh, Pennsylvania

An Equal Opportunity Employer



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 4

0252JI Lenz Oil

January 18, 1991
PACE Project

Number: 910112502

PACE Sample Number:
Date Collected:
Date Received:

Paramptpr Units MDI

10 0010596 10 0010600 10 0010618
01/10/91 01/10/91 01/10/91
01/12/91 01/12/91 01/12/91
LO-1A9- LO-1B9- LO-1B9-
SG SG SfiFR

DRfiANTr ANAIYSTS

INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane
1 ,2-Dichloroethane
Toluene
Tri chloroethylene
Xylene
cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

ND
ND
ND
ND
ND
ND

0.10 ND

ND
0.23
ND
0.10
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North
Minneapolis. MN 55422
TEL: 612 5445543
FAX: 6 1 2 5 2 5 3 3 7 7

O f f i c e s Serving. Minneapolis. Minnesota
Tampa, Florida
Iowa City, Iowa
San Francisco, California
Kansas City, Missouri

Los Angeles Cal i fornia
Charlotte, North Carolina
Asheville, North Carolina
New York , New York
Pittsburgh, Pennsylvania

An Equal Opportuni ty Employer



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 5

0252JI Lenz Oil

PACE Sample Number:
Date Collected:
Date Received:

Paramptpr

January 18, 1991
PACE Project

Number: 910112502

10 0010626
01/10/91
01/12/91
LO-1-

Unlts MDI SlITR?

ANAI

INDIVIDUAL PARAMETERS
1,1,1-Trlchloroethane
1,2-D1chloroethane
Toluene
Trichloroethylene
Xylene
cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

ND
ND
ND
ND
ND
ND

0.10 ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

The data contained in this report were obtained using EPA or other
approved methodologies. All analyses were performed by me or under
my supervision.

U foft
Liesa A. Shanahan
Organic Chemistry Manager

1710 Douglas Drive North
Minneapolis, MN 55422
TEL: 612 544 5543
FAX: 6 1 2 5 2 5 3 3 7 7

Off ices Serving: Minneapolis, Minnesota
Tampa, Florida
Iowa City, Iowa
San Francisco, California
Kansas City, Missouri

Los Angeles. California
Charlotte, North Carolina
Asheville. North Carolina
New York. New York
Pittsburgh. Pennsylvania

An Equal Opportunity Employer



Client Name: ^;i - ^'j^w ^-^
Project Name:.-'_ */"<.' }.' '
PACE Project Number: y / a / / i ,

PACE, Inc.
Soil Gas Analysis QC Sheet

' Instrument ID: A
PrimatT Column ID:

PACH
S a m p l e //

1 3 \J- L

• J :-: j

i J ^ i . •/

, > • : ^

- ^ -

^K - - -.-:
^ r - }

1 O i" b '

i ^ r ? ^

i : - ' i ? . f

. ; ."^ y

Tube
i P r i m e or

Second i

' --L-o-r>N^

r~

-

Tube
Sect ion

; vy^f

A>t*-<vl

" VUM^

'H-t^

:,^^,

>^<^<

." - -..vv

'~<--o^

'•^r*^

/i<— <x>

,= .̂ .̂ /

r- .̂ ,̂

/J^x^_

~ -vt.~k\X

/i^x^

"••K,̂ ^"

47>-txL

r. vwv^

4~^

^-T,.-^

"n^C^L,

Analys i s
Date

• . • r— / • ,

_s

Surrogate
Recovew

Decane (%•)

, ^ ^
j £
i

} b

, .' i

7 3

-•• 1
',• J-

•y
.-. T_
-•' V

7_

o -/
1_

•• r t
1 ' 0

i jJ
O

* .?
i>

0 J-

PACE
Sample #

"iiO -uiT
131,0. O

I O nl ?

131,2. L:

j u i

i.c . .^o+^u.

Tube
(Prime or

Second )

J* / •— h~^

-

—

Tube
Sect ion

'-" -., .-v^

;- 1-1.̂ "̂

/il*-oO

; M,̂ v^

•'S-t-̂ 1
: '^y^/

^v^KL

Analys i s
Date

' '.' j~V v '

i

^

Surrogate
Recovery

Decane i ',"f )

I'-t-
/ ' /

i _^ u

• • /

i Ji-

/ ' Z-
•• t

•' q

(JC L i m i t s

C o m m e n t s



Client Name: ,;;',^ - ,, .̂  ,+^r^,

Project Name: i, ,, ,: C- !
PACE Project Number : r->: ^ / / L

PACE, Inc.
Soil Gas Analysis QC Sheet

Instrument ID: •'->
Primary Column ID:

PACE
Sample #

M s ; > . >' r
A1 5 0 .* \ f )'

Tube
( P r i m e or

Second')

.,' -x_^wje

Tube
Section

Analysis
Date

."v^r •/ -J-/^/

/' >-
•+ c ^^ 1

—
-l

1 1

Matrix Spike Recovery1 (%)

1 2

j O "L. ; 0 5

' JO

77

11

3 4

• • > i
'0 0

77 '-{ Z_

t o o

5 | 6

'Jo •• n

Y 3 <? ^ f S"

1
i

i

M a t r i x Spike QC L i m i t s

Comments

1 = cis-1,2-Dichloroethene
2 = 1,1,1-Trichloroethane
3 = Trichloroethene

4 = Toluene
5 = m,p-Xylene
6 = y Xylene



PACE, Inc.
Soil Gas Analysis QC Sheet,
Method Blank Summary

Client Name: -, ;^/i /^,-^x. ^^
Project Name L j * z 6\' I
PACE Project Number, y ^ / / 2

Instrument ID. &
Primary Column ID. •,

Analyzed
Target

Compounds

CommenLs:



Client Name £ t? H - /
Project Name: ~i<-<-y-'
PACE Project Number.

PACE, Inc.
Soil Gas Analysis Calibration Summary

J Instrument ID. $
Primary Column ID.

j -^z_ Analysis Date: j . u
rr~L*-j

jmmarr
/)/>'

Vnalvtes
iis-1, 2-Dichloroethene
j-ans-1, 2-dichloroethene
L, 2-Dichloroethane
rrichloroethene
I, 1. 1 -Trichloroethane
Toluene
n, p-Xjfene (Total) "* '"?<>,<
r-Xylene
)eeane (SS)

Standards fug/ml)
5

O . M t> /

t i ' / Y ^ - 1 -

O i I r

0 3 v 7

J v v b

I . f V

r— ̂ 4 i 1-j.

i . 2. 2-

2. / 7

10
; :J 7 o

^ »,^ t ^ ^ '^

<-• i y/
o t 1 S

i> -/ -^ t-.

i . i V
i 1-4
i i- i
1 . / L-

5!)
•} b- 7 ?

;/ i ; * • . - • '
i' ->_"' ?.

o ^ n
0 44 "1

i ^ 7
i j j
J " 5 T
-,.1- 1

100
.; .- 7 f

I '/ v v ••> ' *

-.:• • i" l. '
i v v, ;

'̂  y j - r
'.i- -f
i . ii
!.. ^ 1

I-1- ->

500
o 3 7 7

„ / < • - . , - . " "

.' s ;-/

O 4 o 1

l9 4 ^ b

1 1. t

1 . •? 1

1 J l

Z - i 0

A^.
<> ^ i <5

^ t <5 ^ . ~ ' *

o ~t L 5"

J -0 i
0- H I 5

1 . 1 1 -

1 • }o

2 - i- V
i - i o

%ESD
/ L
,?
^ 5

i L
2_

b

1

1

7-

Comments: 0 r*.

Continuing Calibration Summary

i.nalvtes
iis-1, 2-Dichloroethene
rans-1, 2-dichloroethene
., 2-Dichbroethane
"richloroethene
., 1, i -Trichloroethane
"oluene
u, p-Xylene (Total)
r-Xylene
\-cane ($J)

Analysis
Chte

/ liS /<ii
t-

' / , ; / < / ,
, , „ - / . , ,

|

i

Standard
^T

• y i"

f
•V 7

_, ;

1 v'

' r -f

1 1

T .V

% Diff.

i ,y
i
r

i /
r
. >
i~
r

Analysis
Date

Standard % Diff.



REPORT OF LABORATORY ANALYSIS

ERM - North Central, Inc.
102 N i l mot Road
Suite 300
Deerfield, IL 60015

Attn: Mr. Dave Edwards

Lenz 011 0252JI

PACE Sample Number:
Date Collected:
Date Received:

Parampter

ORrJANTf. A N A I Y S T S

January 18, 1991
PACE Project

Number: 910112503

Unit-; Mm

10 0010634 10 0010642 10 0010650
01/11/91 01/11/91 01/11/91
01/12/91 01/12/91 01/12/91
LO-1B1- LO-1B2- LO-1B3-
SG SG SG

INDIVIDUAL PARAMETERS
} ,1,1-Trichloroethane
1,2-Dichloroethane
Toluene
Trichloroethylene
Xylene
cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

ND
ND
ND
ND
ND
ND

0.10 ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North
Minneapolis. MN 55422
TEL: 612 544 5543
FAX: 6 1 2 - 5 2 5 3 3 7 7

Oltices Serving: Minneapolis. Minnesota
Tampa, Florida
Iowa City, Iowa
San Francisco. California
Kansas Citv, Missouri

Los Angeles, Cal i fornia
Charlotte, North Carol ina
Asheville, North Carolina
New York, New York
Pittsburgh, Pennsylvania

An Equal Opportunity Employer



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 2

Lenz Oil 0252JI

PACE Sample Number:
Date Collected:
Date Received:

Parameter

DREAM I P. ANALYSTS

January 18, 1991
PACE Project

Number: 910112503

10 0010669
01/11/91
01/12/91
LO-1B4-

UnH-s MDI

10 0010677
01/11/91
01/12/91
LO-1B5-
SG

10 0010685
01/11/91
01/12/91
LO-1B6-
SG

INDIVIDUAL PARAMETERS
1,1,1-Trlchloroethane
1,2-D1chloroethane
Toluene
Trichloroethylene
Xylene
cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

ND
ND
ND
ND
ND
ND

0.10 ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North
Minneapolis, MN 55422
TEL: 6 1 2 5 4 4 5 5 4 3
FAX: 612 525 3377

Of f i ces Serving: Minneapolis, Minnesota
Tampa, Florida
Iowa City, Iowa
San Francisco, California
Kansas City. Missouri

Los Angeles, Cali fornia
Charlotte, North Carolina
Asheville, North Carol ina
New York. New York
Pittsburgh. Pennsylvania

An Equal Opportunity Employer



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 3

Lenz 011 0252JI

PACE Sample Number:
Date Collected:
Date Received:

Parameter

DRHANTr. ANALYSTS

January 18, 1991
PACE Project

Number: 910112503

Unit': MDL

10 0010693 10 0010707 10 0010715
01/11/91 01/11/91 01/11/91
01/12/91 01/12/91 01/12/91
LO-1B7- LO-1C1- LO-1C1-
SG SP,FR SG

INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane
1,1,1-Trlchloroethane
1,2-D1chloroethane
1,2-Dlchloroethane
Toluene
Toluene

Trichloroethylene
Trichloroethylene
Xylene
Xylene
cls-1,2-Dichloroethylene
cls-1,2-Dichloroethylene

trans-1 ,2-Dichloroethylene
trans-1,2-Dichloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm

0.03
0.04
0.04
0.05
0.05
0.06

0.03
0.04
0.04
0.05
0.04
0.05

0.08
0.10

0.05

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North
Minneapolis, MN 55422
TEL: 612 544 5543
FAX: 6 1 2 5 2 5 3 3 7 7

Off ices Serving: Minneapolis, Minnesota
Tampa, Florida
Iowa Ci ty . Iowa
San Francisco. California
Kansas City, Missouri

Los Angeles. Cal i fornia
Charlotte. North Carolina
Asheville, North Carol ina
New York, New York
Pittsburgh, Pennsylvania

An Equal Opportunity Employer



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 4

Lenz Oil 0252JI

PACE Sample Number:
Date Collected:
Date Received:

Paramptpr

f. ANAI YSTS

January 18, 1991
PACE Project

Number: 910112503

Units MDL

10 0010723 10 0010731 10 0010740
01/11/91 01/11/91 01/11/91
01/12/91 01/12/91 01/12/91
LO-1C4- LO-1C4- LO-1C5-
SG SHFS SG

INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane
1,2-Dlchloroethane
Toluene
Trichloroethylene
Xylene
cis-1 ,2-Dichloroethylene

trans-1,2-Dichloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

0.10

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North
Minneapolis, MN 55422
TEL: 6 1 2 5 4 4 5 5 4 3
FAX: 612 525 3377

Offices Serving: Minneapolis. Minnesota
Tampa. Florida
Iowa City, Iowa
San Francisco, California
Kansas City, Missouri

Los Angeles, Cal i fornia
Charlotte, North Carol ina
Asheville, North Carolina
New York, New York
Pittsburgh, Pennsylvania

A T Equal Opportunity Employer



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 5

Lenz Oil 0252JI

PACE Sample Number:
Date Collected:
Date Received:

Paramptpr

ANAIYSTS

January 18, 1991
PACE Project

Number: 910112503

10 0010758
01/11/91
01/12/91
LO-1-

llnlts MOI SHTR3

INDIVIDUAL PARAMETERS
1 ,1,1-Trlchloroethane
1,2-D1chloroethane
Toluene
Trichloroethylene
Xylene
cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

ND
ND
ND
ND
ND
ND

0.10 ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

The data contained in this report were obtained using EPA or other
approved methodologies. A l l analyses were performed by me or under
my supervision.

r\
(
Llesa A. Shanahan
Organic Chemistry Manager

1710 Douglas Drive North
Minneapolis, MN 55422
TEL: 612 544-5543
FAX: 6 1 2 5 2 5 3 3 7 7

Off ices Serving: Minneapolis, Minnesota
Tampa, Florida
Iowa City, Iowa
San Francisco, California
Kansas City, Missouri

Los Angeles, California
Charlotte, North Carolina
Asheville, North Carol ina
New York , New York
Pittsburgh. Pennsylvania

An Eaual Opportunity Employer



Client Name: c fin ,^-^x L.^.<-

Project N;ime: [ ^^?_ O • !

PACE Project Number: <//<?,, i

PACE, Inc.

Soil Gas Analysis QC Sheet

Instrument ID: d

Primary Column ID: ; ~-

PACT
S a m p l e //

t±. ̂
1 O „ 1 'V

i 3 L< -» L

Ol-i~ -'

> W "*

. . - L A 7

& . C . j»-^

,?*>/ . r
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-
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Analysis
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' ' ^
| 51 V

. ' ^

, -> i"

I • 1

' ^ i

i - 1_

, - y
, J'y
^ 7
r-i '

1 *"

i v i

/ .rJ

1 o _j

/ ' L>

. "J 5"

' ' (

1 -^ f

PACE
Sample #

'97i 3

JU. -̂c^

. ^ 7 ]. 1

: ? T J . i

; ^ 7 y 0

1 J 7:^ ,~
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Tube
(Prime or

Second )

/ ----'H.̂ i

>

,T ^_^_,

f

--£~ViJ vvvm^v^

u
,' '---V ^

- k

Tube
Section

' -.j^x
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—

" ;i,->W

'l~<4_

• - V-t,>v/~

^H«^.

- '-^^y"

- -.,,-.^

'">t*--^^:

Analysis
Date

. ' / , ^ / H - /

i

S

S u r r o g a t e
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Decane i x- )

/ 2_

,' 0 ^

V 7
' 2.

.> i.
• V

' • 5

- j

1 ,"

(' ^ i-

V ^

•o.eate QC L i m i t s

Co m m e n t s ;^~f- '-~-u^&-r^,i J.-'>- - - i^-Ksl--^



Client Name: i £ n - /x/^x '
Project Name: U « r ~ - a O, I
PACE Project Number: <? •?

PACE, Inc.
Soil Gas Analysis QC Sheet

Instrument ID: A
Primary Column ID:

PACE
Sample -tf

Tube
i P r ime or
Second)

Tube
Section

ui -C - .»*cy£j- ~

a . c . j-»-udc I — —

Analysis
Date

. I I ^ M ,

i
1

i

j

i

1

Matrix Spike Recovery (%)

1 2

9 ? <? (,
IS
11

If
t f

3 4 5

4 7 I V Y : 9 5-

13^ | f '

4J- 'i S
Y S
c 5-

\

6

<? S

<?s-
y >?

Matr ix Spike QC Limits
are 75%-125%.

Comment s

1 = cis-l,2-Dichloroethene
2 = 1,1,1-Trichloroethane
3 = Trichloroethene

4 = Toluene
5 = m,p-Xylene
6 = p-Xylene



PACE, Inc.
Soil Gas Analysis QC Sheet
Method Blank Summary

f<\ * I i r *-' lk ' ̂  ' / '7>^*-̂  î -1.Client Name - N ' ,
Project Name: L * «r e ^ • '
PACE Project Number. ^,o ,, i

Instrument U).
Primary Column ID.

Lfete
Analyzed

Target
Compounds

Comments:



PACE, Inc.
Soil Gas Analysis Calibration Summary

Client Name. £
Project Name: L e "
PACE Project Number.

O . /
i o / / a -

Instrument H>.
Primary Column III: ~
Analysis tote: | - / 5"

' " c

Initial Calibration Summarr

^joalvtes
iis-1, 2-Dichloroethene
jans-1, 2-dichloroethene
., 2-Dichloroethane
Tichloroethene
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n, p-Xylene (Total) "**

TT -I '( ' J
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I . ? '-

Z ^ V
x . 2 <?
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•L-

b

1

3
7-

Comments: / ) r /;

Continuing Calibration Summary

\nalvtffi
iis-i, 2-Dichloroethene
,rans-l, 2-dichloroethene
., 2-Dichloroethane
"riehbroethene
., 1, 1 -Trichloroethane
'oluene
31, p-Xylene (Total)
>-XyIene
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/ // i-/ 11
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, T •> "j



REPORT OF LABORATORY ANALYSIS

ERM - North Central , Inc
102 N i l mot Road
Suite 300
Deerfield, IL 60015

Attn: Mr, Dave Edwards

0252 JI/Lenz Oil

PACE Sample Number:
Date Collected:
Date Received:
Parameter

January 21 , 1991
PACE Project

Number: 910115501

Units Mm

10 0012262
01/12/91
01/14/91
in-Tf:?-sr;

10 0012270
01/12/91
01/14/91

10 0012289
01/12/91
01/14/91

ORGANIC ANALYSIS

INDIVIDUAL PARAMETERS
1 , 1 ,1-Trichloroethane
1,2-Dichloroethane
Toluene
Trichloroethylene
Xylene
cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

ND
ND
ND
ND
ND
ND

0.10 ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North
Minneapolis. MN 55422
TEl: 612 544 5543
FAX: 612-525-3377

Offices Serving: Minneapolis, Minnesota
Tampa, Florida
Iowa City, Iowa
San Francisco. California
Kansas City, Missouri

Los Angeles, California
Charlotte, North Carolina
Asheville, North Carolina
New Vork, New York
Pittsburgh. Pennsylvania

An Equal Opportunity Employer



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 2

0252 JI/Lenz Oil

PACE Sample Number:
Date Collected:
Date Received:

Parameter

January 21, 1991
PACE Project

Number: 910115501

10 0012297
01/12/91
01/14/91
LO-IC6-

tJnits MDI SHFS

10 0012300
01/12/91
01/14/91
LO-B8-SGFB

10 0012319
01/12/91
01/14/91
LO-B8-SG
timp 1613

ANAI

INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane
1 ,2-Dichloroethane
Toluene
Trichloroethylene
Xylene
cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

ND
ND
ND
ND
ND
ND

0.10 ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North
Minneapolis, MN 55422
TEL: 612 5445543
FAX: 6 1 2 5 2 5 3 3 7 7

Off ices Serving: Minneapolis. Minnesota
Tampa, Florida
Iowa City, Iowa
San Francisco. California
Kansas City, Missouri

Los Angeles, California
Charlotte, North Carolina
Asheville. North Carolina
New York, New York
Pittsburgh, Pennsylvania

An Equal Opportunity Employer



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 3

0252 JI/Lenz Oil

PACE Sample Number:
Date Collected:
Date Received:

Paramptpr

January 21, 1991
PACE Project

Number: 910115501

10 0012327 10 0012335 10 0012343

Units MDI

01/12/91
01/14/91
LO-1B8-
SGMS
timp 1617

01/12/91
01 /14 /91
LO-1B8-
SGMS
time IfiPO

01 /12 /91
01/14 /91

LO-1-SGTB4
timp 143R

nRRANTP. ANAIYSTS

INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane
1,2-Dichloroethane
Toluene
Trichloroethylene
Xylene
cls-1,2-Dichloroethylene

trans-1 ,2-Dichloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

ND
ND
ND
ND
ND
ND

0.10 ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North
Minneapolis, MN 55422
TEL: 612 544 5543
FAX: 612-5253377

Offices Serving: Minneapolis, Minnesota
Tampa, Florida
Iowa City, Iowa
San Francisco, California
Kansas City, Missouri

Los Angeles, Cal i fornia
Charlotte, North Carolina
Asheville, North Carolina
New York. New York
Pittsburgh, Pennsylvania

An Equal Opportunity Employer



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 4

0252 JI/Lenz Oil

PACE Sample Number:
Date Collected:
Date Received:
Parameter

January 21, 1991
PACE Project

Number: 910115501

10 0013161
01/14/91
01/15/91

Unit'; MDI

10 0013170 10 0013188
01/14/91 01/14/91
01/15/91 01/15/91

imrgsr,

ANALYSIS

INDIVIDUAL PARAMETERS
1 ,1,1-Trichloroethane
1,2-Dichloroethane
Toluene
Tri chloroethylene
Xylene
cis-1,2-Dichloroethylene

trans-1 ,2-Dichloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

ND
ND
ND
ND
ND
ND

0.10 ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North
Minneapolis. MN 55422
TEL: 612 544 5543
FAX: 6 1 2 5 2 5 3 3 7 7

Offices Serving: Minneapolis, Minnesota
Tampa, Florida
Iowa City, Iowa
San Francisco. California
Kansas City, Missouri

Los Angeles, California
Charlotte, North Carolina
Asheville, North Carolina
New York, New York
Pittsburgh. Pennsylvania

An Equal Opportunity Employer



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 5

0252 JI/Lenz Oil

PACE Sample Number:
Date Collected:
Date Received:
Parameter

January 21, 1991
PACE Project

Number: 910115501

10 0013196
01/14/91
01/15/91

Mm

10 0013200
01/14/91
01/15/91
LQir.lQSGFD

10 0013218
01/14/91
01/15/91
i

DRHANTr ANAIYSTS

INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane
1,2-Dichloroethane
Toluene
Trichloroethylene
Xylene
cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

ND
ND
ND
ND
ND
ND

0.10 ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

1?!0 Douglas Drive North

Minneapolis. MN 55422

TEL: 612 544 5543
FAX: 612 525-3377

Offices Serving: Minneapolis, Minnesota

Tampa. Florida

Iowa City, Iowa
San Francisco. California

Kansas City, Missouri

Los Angeles, California
Charlotte, North Carolina

Asheville. North Carolina
New York. New York

Pittsburgh, Pennsylvania

An Equal Opportunity Employer



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 6

0252 JI/Lenz Oil

PACE Sample Number:
Date Collected:
Date Received:
Parameter

January 21, 1991
PACE Project

Number: 910115501

10 0013226
01/14/91
01/15/91

10 0013234
01/14/91
01/15/91

10 0013242
01/14/91
01/15/91

units MDI i

nRHANTf ANAIYSTS

INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane
1 ,2-Dichloroethane
Toluene
Trichloroethylene
Xylene
cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

ND
ND
ND
ND
ND
ND

0.10 ND

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North

Minneapolis, MN 55422

TEL: 612-544-5543
FAX: 612 525-3377

Off ices Serving: Minneapolis, Minnesota

Tampa, Florida

Iowa City, Iowa
San Francisco, California

Kansas City, Missouri

Los Angeles, California
Charlotte, North Carolina

Asheville, North Carolina

New York. New York

Pittsburgh, Pennsylvania

An Equal Opportunity Employer



REPORT OF LABORATORY ANALYSIS

Mr. Dave Edwards
Page 7

0252 JI/Lenz Oil

PACE Sample Number:
Date Collected:
Date Received:
Parameter

January 21, 1991
PACE Project

Number: 910115501

Unit';

10 0013250
01/14/91
01/15/91

MDL i

10 0013269
01/14/91
01/15/91
ID1SFTR5

ORGANIC. ANALYSIS

INDIVIDUAL PARAMETERS
1 ,1,1-Trichloroethane
1,2-Dichloroethane
Toluene
Trichloroethylene
Xylene
ci s-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

ppm
ppm
ppm
ppm
ppm
ppm

ppm

0.04
0.05
0.06
0.04
0.05
0.05

0.10

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND

MDL Method Detection Li m i t
ND Not detected at or above the MDL.

The data contained in this report were obtained using EPA or other
approved methodologies. All analyses were performed by me or under
my supervision.

Liesa A. Shanahan
Organic Chemistry Manager

1710 Douglas Drive North

Minneapolis, MN 55422
TEL: 612 544 5543
FAX: 612-525-3377

Offices Serving: Minneapolis, Minnesota

Tampa, Florida

Iowa City, Iowa

San Francisco, California
Kansas City, Missouri

Los Angeles, California
Charlotte, North Carolina

Asheville, North Carolina

New York, New York

Pittsburgh, Pennsylvania

An Equal Opportunity Employer



Client Name: £**-
Project Name:
PACE Project Number:

PACE, Inc.
Soil Gas Analysis QC Sheet

Instrument ID: />'
Primary Column ID: ^ f , L ^^

ad - s

PACH
Sample #

L*JLJj »&

Hi k • i.

I I i 7 0

i i if - 1

i •? 7

/ 1 JO . D

fl.f 4»u<t

) > - 3/ v

/ L j i . . 7

il J J S"

H 3 v - 3

Tube
( P r i m e or
Second )

—

/}

i
.

i

-

P"*~*.

•

*

Tube
Section

_

Fi~»s
/Iv^A

a~^
r^f^f

4^4.

<:^-s
t^vt

^
' -^^r

t~«k.
c^.w

^^
-̂VJ1~^

S,̂ i_

'^^t~r^^"

*-^>

Analys is
Date

ll'1/Vi

\

\
!

i

l

S

Surrogate
Recovery

Dec^ne (%)

?7

n*
o v

a i
: a 5

I / 3

,0 5

/ / (

, ,-7 V

( ' /

/ S > I X

? t

/ -1 k7

/ 9 ^

i / "7

,9 7

/ I 0

iv 3

1 J £?

(? -T

PACE
Sample #

'J/b. ;

a-',>^x^
iimA^- >?3

, 3 ' 7 ^

< 3 < r /

Tube
(Prime or
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Client Name: ifp*- A-^* (
Project Name:
PACE Project Number: t,o/,s

PACE, Inc.
Soil Gas Analysis QC Sheet

Instrument ID: 6
Primary Column ID: J- <-J^ O I t •**-

,<Ur O S ' S

Tube
PACE ( P r i m e or

S a m p l e # Second)
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|
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Decane (To)

rocate QC L i m i t s

Comments



Client Name e if M -
Project Name:
PACE Project Number, I0 ns Suf

PACE, Inc.
Soil Gas Analysis Calibration Summary

.F^J Instrument ID: &
Primary Column tth
Analysis Dale / / < / , /

O \i

Initial Calibration Summary

/V

Inalvtes
iis-i, 2-bichloroetheiie
jans-i. 2-dichloroethene
^ , 2-Dichloroethane
iVichloroethene
.,1, i -Trichloroethane
toluene
n, p-Xyiene (Total) «**,„
>-Xyienje
)eeane (SS)

Standards fug/ml)
5
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3
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CopUnuing Calibration Summary

Analytes
iis-1, 2-Dichloroethene
xans-1, 2-dichloroethene
, 2-Dichloroethane

>ichloroethene
., 1, i -Trichloroethane
"oluene
IX p-Xylene (Total)
>-Xylene
)ecane fSS^

Analysis
Date

i/ii/<" ...
,h. rlii
I / I ¥ / 1'

I
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7
>T

3
^i_

1

Comments: /)

, T G .iy / , ! O O , i- S



PACE, Inc.
Soil Gas Analysis QC Sheet

Client Name: t * * - v -^
Project Name:
PACE Project Number : 1*0 us

Instrument ID: A
Primary Column ID: 7- *^ez, t 211

e ft - s

PACE
Sample #

& .<:. a^jL
& C - 2f>~6c

(i L . >«3*>lr

0. i- ^^L

Tube
(Pr ime or
Second)

\

Tube
Section

Analysis
Date

i '// »/<?/
• //' 1/1 (

ill f t * '
i/i y/1<

\

Matrix Spike Recovery (%)

I

IVC

\o\

2

Vf
IZ> £>

f f 17
U T JT

3 4

< / 7 <?v
I 3D

1 <?

f j

<H
f-5"

T Y

5

V S

Y 5

< ? t

" f

6

f r

7L-

<? b

fi"

!

i i

Mat r ix S p i k e QC Limits

Comments

1 = cis-l,2-Dich!oroethene
2 = 1,1,1-Trichloroethane
3 = Trichloroethene

4 = Toluene
5 = m,p-Xylene
6 = p-Xylene



PACE, Inc.
Soil Gas Analysis QC Sheet
Method Blank Summary

Client Name: t /e /v -
Project Name:
PACE Project Number.

*• -•

, p , / 5-

Instrument ID. ^
Primary Column ID. o 31

Date
Analyzed

' / r ?/'<?/

Target
Compounda

.-j^r ~L*I^{*-? c^-y-^r~-J-a- ^4.-»-v-ti-

Comments:



Client Name: tff/h -
Project Name:
PACE Project Number:

PACE, Inc.
Soil Gas Analysis QC Sheet

Instrument ID: ^
Primary Column ID: o 31

PACE
Sample #

m*. 7 >»^

I1J7 r/HiK

Tube
( P r i m e or

Second)

d*^~L

I

Tube
Sect ion

/%uw
&**JL
f-ww

/5^^

Analys i s
Dace

/ / u / 9 /
/

i

Surrogate
Recovery

Decane(%)

/ / y
l y 3.
1 1 i.
i 5.3

PACE
Sample #

Tube
(Prime or

Second)
Tube

Section
Analys i s

Date

Surrogate
Recover/

Decane (%)

S u r r o g a t e QC L i m i t s

.ire 7S'"c--i:S'" .

CommenLs



PACE, Inc.
Soil Gas Analysis QC Sheet
Method Blank Summary

Client Name C<H- >v oc.ru c
Project Name
PACE Project Number </ i o n r .

Instrument ID: *
Primary Column n>. Jo

- s

Dale
Analyzed

Target
Compounds

Comments:



Client Name
Project Name: L r A/ z
PACE Project Number. •?, o /, r.

PACE, 1m-.
Soil Gas Analysis Calibration Summary

hLsl runu-n t ID: &
Primary Column Ilk
Analysis I hit-. //

Initial Calibration Summary

\nalytes
:is-i, 2-Dichloroethene
i-vi-i- 1 -> 1 ' k l / - - I K *

L , 2-Dichloroethane
Tric-hloroet hene »*t<ii4ii
, 1 , 1-Trichloroettiane

Toluene
n, p-Xyiene (Total)
j-Xylene
)ecane fSS)

5
0. -54/

S\\~^-7

_J2_^£2-_
» . . £ ? • ?

i-l*

i - i < ?
i - i 2

Standards (u
10

0 . «M *-

o.ibl

9 •**->
LOT

LT.3

i. . Ik,

50
C Jt, 5

_

o . !(<4 5

o H *-i 1

1 1 - 7

T. - 3 ?

i J t,
1 - 2 b

100

0 V < f '

—

o J yy
o- 3 /v
Jl . C> L.

\-\2-
2. ( 1

i - P S -

500
O, H <J J

0 V 0 J

a J.Jrllr

i. .Of

t-o H
1 - 1 7

AVE.
o 4 7 V

^ J r s
<? •/ 1 </

i - ' •?
i . i /
1 . 1 3

%RSt»
/ 7

J. 3
/ i
r s
S v
^•*7

J. 7

Continuing Calibration Summary

\nalytts
iis-1, 2-Dichloroethene
Lrans-1, 2-dichloroethene
t , 2-Dichloroethane
rrichloroetliene
i, 1, 1 -Trichloroethane
Toluene
i\ p-Xylene (Total)
r- Xylene
tome fSS)

Analysis
Date
^iLultt

Ai

Standard
"-1)
v ?

—
To

V 9
- ^^

J 0 0

s^

% Diff.

i °2

1^
12
17
I f

11

Analysis
late

Standard % Diff.

Comments:



PACE, Inc.
Soil Gas Analysis QC Sheet

Cl ien t Name: zr-i* -n
Project Name: t f A / z
PACE Project Number:

Instrument ID: ^
Primary Column ID: 10. i • o

PACE
Sample #
11 31. 7 /V,(

/UJ. r A,ro

Tube
(Pr ime or
Second)

Tube
Section

(^o^ i j /^/? »/i/r
I ;^yu/r

Analysis
Date

l / L 3 / ? r

^
^ ^ax^t.

1

Matrix Spike Recovery (%)

1

(3 1

< ? 9

,o 3
/ 0 0

2 3

l Of 1 7 <?

/ 0 O / O c?

,ra L l 9 f

4

, ^.-f

5

j o ?
"?/ : <? 7

;c>S : i» v
t-}~L, (O i ] / y o i 1 •?

1

1

i

i

r 6

<y.1
<t r
,50
-f 7

1

Matr ix Spike QC Limi t s
are 75^-125%.

Comment s

1 = cis-1,2-Dichloroethene
2 = 1,1,1-Trichloroethane
3 = Trichloroethene

4 = Toluene
5 = m,p-Xylene
6 =



PACE, Inc,

Client Name:
Project Name:
Project #: 11
Instr. ID: &

t.e*z. Mid-level Standard- Date/Time:
File ID:

Column ID:

/ / i y / « r <>•

° . J » - z . o

Soil Gas Analysis internal Standard Area Summary

1
2

3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
IS
19
20

Mid-level Std.
Upper L i m i t
Lower Limit

PACE Sample
No.

't* 111 f . L

71^* i- / •̂ -**-̂ j— <--* - '~

/'-v^-^v, -/J

7 3<7 5 /1^i~^u^, -F

^ R

7 f 0 . w f*~~~~^ - (~

f *^-^^, -13

(2. f AJO- j*

Bromofluoro-
benzene Area

37^

7 J- U

/ < r < ?

J v , ?

? 10
: > • - ?
771,

3 1 9

7 4w

J rF

RT

•? 77

f J S*

< ? - 3 7

9 7 7

•?- 3 7

f - 37

<? 3 7

< 3 7

21
22
23
24
25
26
27
28
29
30
31
^ o

33
34
35
36
37
38
39
40

Mid-level Std.
Upper L imi t
Lower Limit

PACE Sample
No.

Bromofluoro- j
benzene Areai RT

i

l
t

QC Limits for Area
UPPER LIMIT = +100% of in ternal s tandard area
LOWER LIMIT = -50% of internal standard area.

Retention Time QC L i m i t s
Retention t ime window is
-f-/- 0.50 minutes.



PACE. Inc.

Client Name:
Project Name:
Project #: T
Instr . ID: £

2. ^ Mid-level Standard- Date/Time:
y o i File ID:

Column ID:

Soil Gas Analysis Internal Standard Area Summary

1
2

3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Mid-level Std.
Upper Limit
Lower Limit

PACE Sample
No.

/ O _T(7 , ̂  / X***>I*->^*A ~ /
^/

f /K-r*^-" -̂* |̂' - *̂

^ /3

on .1 C*~-~*-f.
/) Q

, - r J -7 f*~~^^-r-
r^^^-R

ion sf~~~L -p

1 3 r/f*. <? M ^

P~~^~-A

1 J? Ti t P !-1 ̂  J fc». 1 / ^W>«-4^»^^V-J -/

f>^ ^R

/jSf.f /U^^^-, -p
f M

Bromofluoro-
benzene Area

IT ^

in

3 V T

3i t,

tix

1 ? b

31 /

J 4 /

J y v .
3 ^ /

J 3 v

a - y £?
77-3.

3 n

3 / V
3lo

3>i,

1 1 *•

J ? 7 S

RT
9 7 7

<? ? 7

^ 1 7

7 • J 7

t. 3 <J"

<? 3 7

T 7 7

t 7 7

<? 3 7

9-. 3 7

f ? 7

9. J ->

f 77

< ? . .1 7

<7 3 7

* 3 7

137

'•17
_

f. J 7

21
oo

23
24
25
26
27
OQ

29
30
31
^ /
^^
34
35
'"' SJO

37
38
39
40

Bromofluoro-
benzene Area RT

Mid-level Std. :
Upper Limit
Lower Limit

PACE Sample
No.

/0^ h /v__.F1 3 / 7 ' 9 j -7
-X

/* A 3 "̂  *? 3 n

/ o_rr ^ /M^ ^? J 1 o 9 J 7
i — i i - ~ s / . < /"" 7 i * < • < " 7 " ~ 7I \J I* Q . '•J * /T -̂-».~\̂ A-1M ' '~ J i i • J /

/^^^«1 - f l I ?f 3 f 3 7
^

/r^-^-fcVj; ^

Ps^-^^. tf 331 f 3 7

'^2 -t /^^—^ -f - ^ 7 7 f 3 7

/VT~~«^, - C1 ! J 3 •» 9 ? 7

|

.>/-;!'>,

QC Limits for Area
UPPER LIMIT = +100% of internal s tandard area
LOWER LIMIT = -50% of in t e rna l s tandard area.

Retention Time QC L i m i t s
Retention t ime window is
+/- 0.50 minutes .



PACE, Inc.

Client Name: £g M -
Project Name: /. L- A/
Project #: <?> om.
Instr. ID:

Mid-level Standard- Date/Time:
File ID:

Column ID: 3

*/

Soil Gas Analysis Internal Standard Area Summary

1
2
3
4
5

6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Mid-level Std.
Upper Limit
Lower Limit

PACE Sample
No.

^< v lU^tL.

ttfi.1.1 i'^n^^J ~ P

/ -B
s

! D t> "/ . 1- ' ̂ ^«-^^*^jj — F

/* - ^

' O k? 5" . ̂  r /1~»~<1_*'̂  - £"

^^ _A

lOi,L -1 f/L^^sv-sy - f-

?*~~^~~&

. Q(e 1 1 f'^*^* - F

/*-w^»^s - %

&.C. i-Ki-fie,

1 ̂ *¥ S t •'^*^-~~s~*t -F

/ 1—^ — J -V?

J?i,9. 3 f- — ̂  - r

C^ a' ^V^~-«^y -«

/ J 7? . 7 />— ~~~, - /=

r^-^^^, ~ &
\o~tl. r P~^^-F

Pi^-^s*^ -0

Bromofluoro-
benzene Area

J 5 ~ U

7 / X

1 7f

3 4 •=»

^ 3 7

I3o

?C7?

13x

J ^ V
5 ^ z

J-i i

133

T 2 ^

^ 3 3

3 v 3

3 / ->

I'O

3i |

J 3 S -

Jl <?

—

J* 9

3 v /

RT
f .3 7

4-J7

"i 1,1

7 3 ?

9 1?

?- sr
7 ? 7

f - 37

1 3 7

7 3 7

<? 3 7

• 7 3 7

f - 3 7

? 3 7

f 77

f . 3 7

T. 7 7

' •37
—

* n
137

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Mid-level Std.
Upper Limit
Lower Limit

PACE Sample
No.

\y-fL .1 /V_^~, - f

a a
f ,xl*.^v>^-«-ct — L-t

A a . +*-usL*,

1? 73. l/xwn-^-, -F

X* ^

/ 3 7 V . ^5 A*«-^-,- C

^^-— , - A

/ J 7 5 if /'̂ i-^^ ,̂ - /=

/'-t-^o^.-tf

Q .£ ^t^r^f

Bromofluoro-
benzene Area

n r
3 H ^

3 t»3

-3 ? 7

JT-C

37 V

3 3 t

3?r
?=R3 J 'y^

^ t T ,

RT

•? 3 i
? 3 7

*? 37

f 3 7

?. 3 7

•7. 37

7 3 7

y . 3 7
7 - 3 7

r J 7

-s

QC Limits for Area
UPPER LIMIT = +100% of internal standard area
LOWER LIMIT = -50% of internal standard area.

Retention Time QC Limits
Retention time window is
+/- 0.50 minutes.

/*-„•



PACE, Inc.

Client Name: ft*-
Project Name: L £v
Project #: 4/cnr.
Instr. ID: &

Mid-level Standard- Date/Time:
File ID:

Column ID:

~ f P

Soil Gas Analysis Internal Standard Area Summary

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Mid-level Std.
Upper Limit
Lower Limit

PACE Sample
No. ^

< T < - v A^L

i ii t, i r '-v~^~_~3 -F-

f*^-^*, -6

>-l7 O ^ "~r~~*3 - £

P^^j-6

<\ \g g ,"'~_*_1I*vi - F

r^^~, -a
(1 1 1 7 P~~~~y - jC

f^~r^^^ -A

1 2 To C J i^^^vs - C-

,1 ̂ ^^^^ . ft

tx. c ^h_Ae.

1 7 1 P

^^^^^^v - £

7 -i J "7 '^ i^

/'•V— wv^-v^, -^

' i 3 3 f /' ,*^n~t*~2 - "~

P^sn^tSf -&

nii. 3 p^~^ - f

P^^^. - &

Bromofluoro-
benzene Area

• y / . T
J ib
10 t>

3 (,V.
3 M <P

J.?r
I r1/

7 J fc,

J 4 3

? r z
3 s . r

? r 3

i ? 7

3 9 3

3 ?7

Jn
^ r r
3if

3 r j

J 3 t
JT<?

J f e T -

3j 7

RT
f . J 7

1- ? 7

? - 3 7

7 3 7

7 J 7

f 3 7

<? 3 7

1 . J 7

T . J 7

7 7 7

T.-J 7

f ? 7

f J7

f ? 7

T J 7

f 7 7

f 3 7

7. 3 7

f 3 7

1 3 7

V . 77

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Mid-level Std.
Upper Limit
Lower Limit

PACE Sample
No.

/ 3 / U . | P^ y, -F

P/n^^**. A

&-£. t^f>i^Lt,

Bromofluoro-
benzene Area

37^
3 V f

JT-?

RT

< ) . 3 7

f 3 7

f . 3 7

QC Limits for Area
UPPER LIMIT = +100% of internal standard area'
LOWER LIMIT = -50% of internal standard area.

Retention Time QC Limits
Retention time window is
+/- 0.50 minutes.



PACE, Inc.

Client Name: £
Project Name: L

Project #: < ? / • ?
Instr. ID: ^

Mid-level Standard- Date/Time: <'->•
File ID:

Column ID: 30
0 S - S

Soil Gas Analysis Internal Standard Area Summary

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Mid-level Std.
Upper Limit
Lower Limit

PACE Sample
No.

/ T.I 1.0 f^_-^*y - F

f - £

nif-if r-u—ik»* - F

/'xl^-^-^N AJ
1 1l 1. b f^^^^j - f

/"-i~-̂ ~~. £

,' "̂  1 ^} . 3 I 'T*-»v*^*A — f-

P r.

I l l l f ?.~-*~v^ - f

f ti^yns^^y — O

Gi.t- sZ&^Le

' 1 1 * (j3 I "V<-*-*̂ \fc-̂ -) — ̂ ~

//i^^ M - a
1 \ i i 1 f" 1~-̂ v^ - f

ft-^^a - A

'32v. i X7 ,̂ ?-/--

' 'V.-*^^^ ~^1

i' ^ "3 .r. p /j -̂o»*-**-v-i - ^"
r/^^~-**^y - /S

/ 3 2 t • *? /l^V*-fi-Oryi *-p

Bromofluoro-
benzene Area

? f r
77A.

1 f V

7 7 0

3 T 7

3 V J

3 JJ

3 ^ 9

3l.T

7«. .T

3 4«7

J ^ i

I t**

3 7t,

J 7^

J r r
JT/

?r S"

f . ^P
35?

3 . T

J k>0

3 r /

RT

1.1 ->

3 3 7

<?. 77

• 7 3 7

I . .1 7

< ? . 3 7

f. ? 7

f 7 7

1 - 3 7

? Jd*3

f 3?

?. ̂

<? 3 7

f 3 7

1 J 7

7 3 7

7 . 3 ?

9. 37

9 3 7

i. n
1-3 J

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Mid-level Std.
Upper Limit
Lower Limit

PACE Sample
No.

m <° P*~*~^ -&

Brotnofluoro-
benzene Area

/ u r

RT

T T 7

QC Limits for Area
UPPER LIMIT = +100% of internal standard area'
LOWER LIMIT = -50% of internal standard area.

Retention Time QC Limits
Retention time window is
+/- 0.50 minutes.

/ 3 x-cx^jU^t^X^y ^ff-cJCLj x̂ -*̂  a °

vL^~is<*-



PACE, Inc.

Client Name: EI?M-
Project Name: it~*/z
Project #: < ? / o / > s " s
Instr. ID: &

Mid-level Standard- Date/Time:
File ID:

Column ID: o. j i i. o

Soil Gas Analysis Internal Standard Area Summary

2
3
4

5
6
7
8
9
10
11
•">

14
15
16
17
18
19
20

Mid-level Std.
Upper Limit
Lower Limit

PACE Sample
No.

c i >. /4-6t

'132. 7 (ft i\ F^j

&~Jt

' L } 2 . r (*ufi ) "i^w^

&^i

Bromofluoro-
benzene Area

j rr
7/<P

/ 7 ?

3 b 7

7 f t

3HS

732-

j y 7

RT

1 if

7 ? /

r j<?
7 3J*

t 3r
9 J?

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Mid-level Std.
Upper Limit
Lower Limit

PACE Sample
No.

Bromofluoro-
benzene Area RT

QC Limits for Area
UPPER LIMIT = +100% of internal standard area
LOWER LIMIT = -50% of internal standard area.

Retention Time QC Limits
Retention time window is
+/- 0.50 minutes.



ERM-North Central, inc.
Sample Chain of Custody

W.O.No.:

ERM
Sample
Number

Date Time
c
0
M
P

G
R
A
B

Station uxalkxi

NT
Containers

v/ i
D

3 L o ~_3_-

O

192-

l/

I/ 0

t)

Sample Relinquished by: Date Time Sample Received by: Date

-x
Time Reason for Transfer

S: White & Yelow copies axomparry sample shipment to laboratory. Yetow ccpy retained by laboraory. WhJe copy to be returned to ERM br files. Pi* copy retired by saipter Gold ccpy extra copy as needed



ERM-North Central inc. Coc#- L-O /
Sample Chain of Cusx*

W.O.NO.:
OIL.

ERM
Sample
Number

Date Time
G
R
A
B

Station Location

Number
of

Containers -

///A? v/

l/ L.O-

4/

~7
V

t/ t/

(=-

y
- cr

)£ '26

5e c *-

. fi r

A/

Sample Reingyghed by: Date

///<> A i
Time Sample Received by: Date Time Reason for Transfer

O

COPIES: White 4 Yelow copies accompany sample shipment to laboratory. Yetow copy retained by labordocy. Whle copy to be returned to ERM tor files Pi* copy retained by saopler. Gold ccpy extra copy as needed



ERM-North Central, inc.
Sample Chain of Custody

W.O.NO.:
CT I

Project Name:

ERM
Sample
Number

Date Time M Station Location

Number
of

Containers
Remarks

7

/o

t/

(057,0 i/

y
L.O-

/7/jr

,/
7

y
' ,£>)

y
I/ J y

71)*7̂

O I L H^A^f^f.-

^-^-"^ CT-LS:'-

Sampje Rejir̂ uishe^ by: Date Time Sample Received by: Date Time

ao)

Reason for Transfer

COPIES: While & Yelow copies accompany sample shpmert to laboratory. Yetow ccpy retained by laboratory. WWe copy to be relumed lo ERM tor files. Pink ccpy retained by satpter Gold ccpy extra ccpy as needed



ERM-North Central inc.
Sample Chain of Custody

W.O.No.: Project Name:
OIL

Sampler

ERM
Sample
Number

Date Time
c
o
M
P

G
R
A
B

7

Station Location
Containers

*V Remarks
x

I i/ y
I L-O- i/

7 ~//S3~5£|o6S.o

y Le>~
y
y

Lo

/

/
7

- />6'7- v/

COOOLED

Sample by: Date Time Sample Received by: Date Time Reason for Transfer

OOPIPQ- whito A Yelow ccoies accompany sample shpmenl to laboratory. Yetow copy retained by laboratory. Whle ccpy to be returned to ERM tor files Pnk copy retained by sampler. Gold copy extra copy as needed



ERM-North Central inc.
Sample Chain of Custody

W.O.No.: I Project Name:

DPP-
ERM

Sample
Number

Date Time
G
R
A
B

Station Location

Number
of

Containers/1^
Remarks

1251 - /Cl

'OTo.7

I01//5
y
7

y
y
•/

^9

/

• /

y i/ y
y

r-

Sample RelinguBhed by: Date Time Sample Received by: Date Time Reason for Transfer

COPIES: White 4 Yetow copies aocompany sample shpmert lo feboralory. Yetow ccpy reHajned by latwralory. While ccpy lo be relumed to ERM tor files Pink copy retained by sarrptef. Gold ccpy exlra ccpy as needed



ERM-North Central inc. ?/D

Sample Chain of Custody

A/3^> ^t- c -S^v? (e

COPIES: Wr«ie & Yelow copies accompany sample shpment to laboratory. Yefcw crpy reianod by laboratory. Whie ccpy lo be returned lo ERM lor files. Pr*< ccpy retained by samplef. Gold ccpy exlra copy as nocdod



i.l\i • I1UIUI VKIIUUI, Hit. 60 C,
' '

Sample Chain of Custody
rv.o.No.:

Sampler
._£2 JL _
Mi/.t C 3

Prcjed Name:

ERM
Sample
Number

Date Time

no/

16'16

c
0
M
P

G
R
A
B

V

y
y
y
7

y

Station Location

*— _" _ ^_ ""̂  _ ! _

L o 1 c ^ -s^r

- /

L_
56-

I S6:

Number
of

Containers

j/_

/

/

/

V

/

/

/

/
_._

y
7
v/

/

/

y

v/

i/
y
7
y

ALL. To

Sample. Relinquished by: Date Time Sample Received by: Date Time Reason for Transfer

s///r

COPIES: White & Yelow copies acconparry sample shpment lo laboratory Yefcw copy retained by laboratory Whte ccpy lo be returned to ERM tor files Pr* ccpy retained by sarrpter. Gold ccpy extra copv as needed


